DISCUSSION ON OSTEO-ARTHRITIS.
Dr. R. G. Gordon: Osteo-arthritis is one of these clinical entities with no very clear definition, no very clear pathology, no very clear limitation of clinical symptoms and no very clear treatment. The conditions which we designate under this title are not directly the results of inflammation but are degenerative processes. If I understand Dr. Thomson's work rightly he is of the same opinion, that the primary process is a wasting of bone tissue followed by a secondary attempt to repair the destruction by the throwing out of new bone of irregular structure. Such degeneration may be due to two factors which act reciprocally-damage to the joint and inadequate bloodor lymph-supply. Timbrell Fisher has pointed out that osteoarthritic changes tend to originate at the central part of the cartilage, which is the least well-nourished area of the joint. As a whole, osteo-arthritis occurs in the middleaged and elderly, and it is common knowledge that frequently there is a history of injury or strain. Taking osteo-arthritis of the hip as the most usual type of the disease, we find that this is remarkably frequent after intracapsular fracture of the neck in elderly people; in young people the reduction of a congenital dislocation of the hip after early childhood is apt to be followed by osteo-arthritic changes. Hip-joint disease is also common amongst hunting men.
The correlation of abnormalities of the hip-joint in children and osteo-arthritis in adults is of great interest. There are certain enthusiasts who declare that all cases of adult hip-disease occur in subjects of infantile abnormalities of this joint. Such a sweeping statement is simply untrue, but it is not without value as an indication of truth. Dr. Forrester Brown and I examined 100 photographs of osteoarthritis of the hip taken at random in order to investigate this subject, and we only found three which suggested a mild degree of congenital dislocation of the hip. However, no less than 34 cases showed the architecture of the joint characteristic of coxa plana or pseudocoxalgia. This is characterized by a flattened roof of the acetabulum, a short upper margin of the neck and a squeezing of the upper part of the head out of the socket. We also found five cases showing Paget's disease, which seems less uncommon than is somet,imes supposed.
The osteo-arthritic changes which frequently accompany severe flat-foot are another illustration of the effects of strain; and the great relative infrequency of definite osteo-arthritis of the upper limb is of interest, though it is frequently diagnosed on inadequate grounds. In occupations involving considerable strain on the upper limbs, however, we do find the condition; e.g., the elbows of blacksmiths and the shoulders of miners.
Such strain may be supposed to set up areas of decreased vascularity in cartilage and bone, partly as a result of direct trauma, pressure or possibly of increased calcification. Now if strain and local vascular defects are likely to produce osteo-arthritic changes, it is not surprising that osteo-arthritis should appear as the terminal stage of other diseases of the joints. Prolonged unresolved inflammations of joint surfaces are bound to interfere with the proper vascular and lymphatic circulation in the joint, so it is not remarkable that degenerative processes should occur and osteo-arthritis result. Similarly, in the case of villous arthritis which accompanies the changes of middle life and which, I believe, is dependent on metabolic changes, the nutrition of the joint suffers and osteo-arthritis supervenes if the process is not arrested. In a recent discussion by this Section the term " climacteric arthritis" to describe this condition was not accepted and the condition was regarded as a pre-osteo-arthritic stage of osteo-arthritis. In spite of opinions to the contrary, I am convinced that the Charcot's joint occurring in tabes and syringomyelia is nothing but an osteo-arthritis occurring in an insensitive joint progressively disorganized by over-exercise. In a case of this kind the whole head of the bone had broken up and the femur and acetabulum parted company altogether, yet the patient, a tabetic, complained not of his hip but of the ungainly pelvic dip which resulted from his deformity. With reference to this deformity I would remind students of osteo-arthritis that, owing to the bony changes, muscles may gain new attachments and, altering the direction of their pull, cause considerable deformity. The best example of this is the complete absorption of the intra-articular head of the biceps which is sometimes found in advanced osteo-arthritis of the shoulder, so that the tendon acquires a new attachment to the rim of the glenoid cavity. I do not propose to discuss Heberden's nodes or the osteo-arthritic type of spondylitis, because I believe the principles are the same as those which I have already sketched, and I will therefore pass on to the application of these principles to treatment.
First, to mention some negative factors. If infection is not the direct cause of osteo-arthritis we cannot expect that the removal of septic foci or the administration of vaccines will have the dramatic effect which is sometimes met with in conditions recognized to be due to infective processes; and, in my experience at least, this expectation is borne out by fact. Thar is not to say that septic foci should not be sought for and removed, because if vascular degeneration is an important factor in osteoarthritis, chronic infection and toxaemia are important factors in vascular degeneration.
Similarly, vaccine therapy may produce a general improvement which will react favourably on the osteo-arthritic processes; yet neither of these methods acts directly on the disease itself. Further, I believe that protein shock is at times useful in this condition because, owing to the general increase in metabolic activity, the circulation is markedly stimulated, at least for the time being, with benefit to the joint. It must be remembered, however, that many sufferers from osteo-arthritis are not fit to stand the rigours of protein shock. I mention protein shock in connexion with vaccine therapy because the latter, as sometimes given, is an all too efficient exhibition of the former. Similarly, if we believe in metabolic influences in the production of arthritic changes, we must recognize that such a measure as the administration of thyroid extract, while useful as far as it promotes and improves the circulation, acts only indirectly so far as the joint processes are concerned. If our theory is correct, the measures which we employ must be directed to three ends. We must try, first, to improve the local circulation through the joint, secondly, to relieve the joint from strain, and thirdly, if the second desideratum has been achieved, to correct the abnormal strains and attitudes to which the muscles have been put in their efforts to support and protect the failing joint.
The hot douche is an excellent method of treatment, but care should be taken to see that the current is not too strong, otherwise the joint is apt to be irritated, and this we specially wish to avoid. In my opinion the best form is the under-current douche given when the patient is immersed in a deep or reclining bath, the under-current douche being two to five degrees hotter than the surrounding water.
Massage, if ordered in this condition, must be used judiciously and with considerable care; no vigorous movements or friction shouldbe applied to the joint itself, and the main use of this method will be to correct abnormalities in muscular tone and to get rid of the fibrositic thickenings in the neighbouring muscles and their sheaths.
To achieve the second desideratum of relieving the joint from strain is a matter of the greatest difficulty. Where one joint only is concerned it is possible to devise some mechanical support; in the case of the feet, boots may be built up so as to give adequate support to the arches; but where osteo-arthritic changeshave developed it is almost impossible to insert supports without causing undue pressure and pain, and recourse must be had to such measures as crooking the soles and heels by raising the inner side. In the case of one knee or one hip a well-fitting caliper is of the greatest benefit, but this is inapplicable if both hips or knees are affected; the saving of one hip may be effected at the expense of the other, with the result that the second degenerates more rapidly than would otherwise be the case. It should be noted that the caliper irons should take the whole weight of the body so that the patient's own heel should just fail to reach the sole of his boot. Arthrodesis or fixation of the joint, if successful, ensures stability and abolishes pain; but sometimes it happens that owing to the devitalized condition of the bone an osseous union is difficult to accomplish, and this is probably why true bony ankylosis is a comparatively rare complication. When deformities have occurred and the joint is ankylosed in an unfavourable position, osteotomy may be the only method by which function can be restored. It sometimes happens that the surgeon is called in to remove foreign bodies, and it is often supposed that such foreign bodies are detached osteophytes; but, as Timbrell Fisher has pointed out, they are more likely to be chondromata which have developed in synovial fringes.
The use of drugs in this condition has, until recently, been entirely directed to the relief of symptoms, but several workers-notably Dr. Cawadias-have found that there is an upset in the sulphur metabolism and a failure in sulphur fixation or thiopexy. Consequently, a number of organic sulphuric compounds have been placed on the market often with extravagant claims of their ability to dissolve osteophytes and restore a failing circulation. I have, however, lately made a clinical trial of one of these in a number of cases of osteo-arthritis, and whilst I have in no case seen any startling changes, both the patients and I are definitely of the opinion that the stiffness and pain were reduced by the injections.
are seen in all radiograms of this disease. One cannot tell from radiograms if these are actually fluid-containing cysts, or formations of a granulomatous kind. They vary in general appearance according to the amount or degree of surrounding osteosclerosis, and they vary in size (Isee figs. 1 to 6). They vary in distribution, but in most cases they tend to be massed together in localized areas of bone, forming, as it were, "storm centres of disease."
(2) Radiographic evidences show that the deformities of osteo-arthritis depend upon the position and extent of the original storm centres of disease in the bones. In the hip, four types of deformity are met with: (a) In the majority of cases the storm centre of disease is in the ilium, at the upper and outer edge of the acetabulum. Erosion or breaking down of the cyst-like mass obliterates the lip of the acetabulum at this point, and the head of the femur, now deprived of support, partially subluxates. The degree of subluxation appears to be limited by the ligamentum teres, and results in. the well-known clinical symptom of shortening and eversion. (b) When the storm centre of disease is in the head of the femur, the cyst-like structures develop to a larger size, erosion takes place deep in the acetabulum and deeper surface of the head of the femur, but the degree of shortening which results is scarcely appreciable clinically, and causes practically no break of Shenton's arch. (c) A series of cases of (b) type, met with in female patients and associated with changes of an atrophic kind in all the pelvic bones, showed protrusio acetabuli. In several of these the femora had entered the acetabula as far as the trochanters would allow. (d) Cases are often met with in which there has been a great deal of moulding of .the acetabula and femoral heads; in these, small cyst-like formations are seen widely distributed in the femoral heads and along the outlines of the acetabula. The moulding in these cases appears to be due to a general softening, from the number and general distribution of the cyst-like formations.
(3) Acute clinical symptoms can always be shown to be associate I with activity of one or more cyst-like formations on the joint surface.
(4) In joints without acute clinical symptoms, active cyst-like foci are not seen on the joint surfaces.
(5) Radiographic evidences show that the cessation of acute clinical symptoms coincides with sclerosis or healing of such foci on the joint surfaces.
(6) Many osteo-arthritic joints are not osteophytic to any marked degree; in many female patients osteophytes are absent altogether. The osteophyte appears to be a non-essential part of the disease. Instead, it appears to be a product of the patient's reaction, an effort of nature to give extra support to, or to limit the functions of, diseased joints. It is not, radiographically, diagnostic of the disease.
(7) Throughout a large series of radiograms, the only definitely constant, structural change is the cyst-like formation. It might almost be considered a radiographic pathognomonic sign of the disease. In early cases it is the only radiographic abnormality; all subsequent changes, deformities and osteophytes, appear to be dependent upon the breaking down of the cyst-like structure and the resulting erosion of cartilage.
(II) Theory of Possible Nature and Causation of the Cyst-like Structure, reasoned from a Radiographic Study.-(1) It has been shown experimentally that aseptic excision of small areas of articular cartilage (e.g., in rabbits) leads to the developments of villous and osteophytic arthritic changes; that is, the osteophytic changes so often seen in osteo-arthritis might be explained as secondary phenomena, if we could in the first instance show cause for a primary aseptic lesion of the joint cartilage in human osteo-arthritis. (2) Radiography shows that cyst-like formations in the bones are always present in osteo-arthritis, that they precede all other changes, eventually break down, and cause erosion of the joint surface. (3) The cyst-like structure appears therefore to be the essential unit lesion of the disease. If its nature and cause were known, we should, I think, solve the problem of osteo-arthritis and many other problems associated with that disease. (4) Clinical evidence shows that ambulatory treatment does not lead to systemic absorption and infection of other joints; also there is abundant radiographic evidence to show that practically all osteo-arthritic patients are walking upon what are literally small points of eroded bone resulting from the breaking down of the cyst-like structures. This to my mind excludes an auto-infective cause such as a bacillary or coccal origin; because ambulatory treatment in the presence of an infective agent of either of those two types of organisms could not, I think, be possible without svstemic consequences of a serious kind. (5) We have, then, to look for some other possible cause. From radiographic appearances only we cannot say whether the cyst-like structure is a true cyst, or whether its contents are solid but uncalcified. (a) It is unlikely to be of the nature of a new growth (tumour), because radiography shows that there is no further growth after it has broken down and eroded the joint surface. Its breaking down appears to lead to its termination. For this reason " new growth " in the sense of "tumour " can be definitely excluded. (b) We are therefore further reduced to the consideration of likely causes of granulomatous or cyst-forming diseases, which are not auto-infective, and the essential units of 'which individually terminate when ruptured or eroded.
(c) Two types of infection of this kind are already known to medicine: (1) That due to parasites of the protozoal group; (2) that due to parasites of the order of helminths. The parasites in both these groups require an intermediate host for the completion of their life cycles. Auto-infection in any one host is impossible. Destruction of the cystic stage in both brings about the termination of the individual cyst, e.g., the cyst which forms during the development of the life cycle of the malarial parasite in the mosquito, and the cysts of various tapeworms. Something of this kind seems to occur in the case of osteo-arthritic cysts; they erode or rupture on the joint surfaces and then individually cease to exist; there are no signs of any further growth, or infection of other joints, from this happening, but the result is to cause erosion of the joint-cartilage. (d) Except as regards predisposing causes, the metabolic theories of the disease cannot be entertained. It is inconceivable that a general upset of metabolism could directly affect small, localized areas of bone.
Reasoning from radiographic evidences, I consider that the cause of the disease may eventually be found by means of protozoological or helminthological study.
(III) Help required from Pathology.-(a) Examination of osteo-arthritic joints for evidences of small cyst-cavities or small granulomatous growths, to confirm the radiographic appearances and to determine whether the cyst-like appearances always seen in this disease are radiographic pathognomonic signs. \fany cases of " rheumatic " joints show only cyst-like appearances in the bones, that is, radiographically; even many advanced cases show only storm centres of massed cyst-like structures, and no evidence at all of osteophytic reaction. (b) Examination of the contents of the cyst-like structures for bacteria, protozoa and helminths, and also from the point of view of new growth. The evidences of radiography seem to warrant the opinion that examination for protozoa or helminths might reveal the hidden cause.
With regard to examinations for protozoa and helminiths, I think it would be desirable to secure early cases, and if possible to obtain fresh material from living patients, either by needling superficial lesions as in the knee, or by curetting the lesions surgically (either process in the case of parasitic cysts would probably be curative and therefore justifiable from that point of view).
IV. Theory of the Disease.-My radiographic studies of this disease lead me to suspect that we must visualize two distinct and separate stages. (a) A primary stage, either cystic or granulomatous in type. This leads to erosion of joint-cartilage. When this happens the individual cyst or granuloma ceases to exist, and whatever its cause it cannot be auto-infective. The erosion of the cartilage, therefore, is an aseptic and mechanical one. (b) A secondary stage of villous and osteophytic changes which may result from such a mechanical erosion, as shown by the aseptic experiments on rabbits, already referred to.
Dr. Tom Hare and Dr. Henry Cohen.-The Chemical Estimation of the Synovial Flutid and Blood-serum of Horses affected with Chronic Arthritis.-In the course of an investigation, commenced in 1924, into the aetiology and pathogeny of equine chronic arthritis, a chemical examination was made of the synovial fluid from an affected joint in each of eleven horses and of the tendon-sheath fluid in two. The blood-serum of four of these eleven arthritics was also examined. Five horses of an age, breed, and working type similar to the arthritics and proved by clinical and post-mortem examination to be healthv, served as controls.
Technique.-The fluids were withdrawn with aseptic precautions at the time of slaughter, which was followed by a post-mortem examination of the subjects and of the controls. The details of this procedure together with the protocols of each case were fully described in a former paper (Hare, 1927) . Within from one to two hours of their withdrawal the fluids were placed in the refrigerator, pending chemical estimation.
The following methods of estimating the chemical constituents were utilized: chlorides by Van Slyke , phosphates by Cohen (1923-24) , non-protein nitrogen by Folin and Wu (1919) (2) The ranges in the values for the phosphates, non-protein nitrogen, glucose, calcium and uric acid of the synovial fluid and blood-serum of the arthritics approximate to those of the normal.
We have no explanation to offer for the low glucose values of the synovial fluid of Case 31, and of the blood-serum of Cases 32 and 35. Cajori, Crouter and Pemberton (1926) examined the chloride, non-protein nitrogen, glucose, calcium and uric acid content of the synovial fluid from 18 patients " with arthritis, who showed joint effusion." Comparing the synovial fluid values not with their patients' blood but with values for normal blood recorded by various authors, they found that the non-protein nitrogen, glucose, calcium, and uricacid values of synovial fluid approximated to those of their " standard" blood. In eight estimations their chloride values for synovial fluid ranged from 409 to 633, as compared with 570 to 620 for their" standard" blood-plasma.
Allison, Fremont-Smith, Dailey and Kennard (1926) compared the chloride, non-protein nitrogen, glucose, and protein contents of the synovial fluid from each of 17 cases of various forms of chronic arthritis with the patient's own blood-serum.
In each case the chloride values for synovial fluid (ranges = 587 to 636) were higher than those for blood-plasma (ranges = 558 to 615). They also found lower protein values for synovial fluid than for blood-plasma, while the non-protein nitrogen values were approximately equal. They state that " the sugar content of non-infected synovial fluid is usually slightly lower than that of the plasma," though in their ten observations of chronic arthritics the glucose of synovial fluid ranged from 58 to 103 and blood-plasma from 88 to 118. Just as we did, these authors found one low glucose value of 58 for which they could offer no explanation. We do not propose to compare these two papers with our own findings with a view to defining the physiology of normal synovial fluid, since the purpose of our study was the search for some specific character of chronic arthritis due to rheumatic disease which might throw light upon its aetiology. Moreover, since no control observations were made on normal human subjects, neither Cojori's nor Allison's results indicate the differences, if any, between the synovial fluid of chronic arthritics and that of healthy joints. However, the large measure of agreement in the values obtained by the human and equine studies suggests that the conclusion to be drawn from our observations on the horse might apply to chronic arthritis in man.
Conclusion.-The synovial fluid of the affected joints and the blood-serum of a small number of chronic arthritic horses (rheumatic type) have been compared chemically with the synovial fluiid and blood-serum of five normal horses. The synovial fluid and the blood-serum of arthritic horses possess slightly lower chloride values than the normal; whereas their phosphate non-protein nitrogen, glucose, calcium, and uric acid values are approximat,ely equal to the normal. REFERENCES. ALLISON, N. A., FREMONT-SMITH, F., DAILEY, M. E., and KENNARD, M. A., Journ. Bone and Joint Surg., 1926, viii, 758 . BENEDICT, S. R., Journ. Biol. Chem., 1922, li, 187; 1922, liv, 233. CAJORI, F. A., CROUTER, C. Y., and PEMBERTON, R., Archiv. Inter. Med., 1926 , xxxvii, 92. COHEN, M., Quart. Journ. Med., 1923 -1924 Biochem. Journ., 1924, xviii, 1327. FOLIN, O., and Wu, H., Journ. Biol. and Chen., 1919, xxxviii, 81-110; Journ. Biol. and Chem., 1920, xli, 367. HARE, ToM, Veterinary Record, 1927, vii (n.s), 411, 431. KRAMER, B., and TISDALL, F. F., Journ. Biol. and Chemn., 1923, lvi, 439. VAN SLYKE, D. D., Journ. Biol. and Chem., 1923-24, lviii, 523. Climatology   1123   TABLE showing the values of the chloride, glucose Dr. Philip Figdor said that osteo-arthritis was always traumatic, being caused by injury, stress or strain. The earliest symptom, and one that remained, was a referred pain, not in the joint, but below the joint; e.g., in osteo-arthritis of the shoulder-joint the pain was between the shoulder and the elbow; in that of the hip-joint the pain was in the thigh. These cases usually came to the electrical departments of hospitals labelled "neuritis."
Section of Balneology and
Rest was an important part of any line of treatment. It was difficult to obtain rest in the case of the hip-joint when the patient was going about, but in that of the shoulder-joint considerable relief was afforded by putting the arm in a sling with the elbow supported.
The results of treatment of any disease were: (1) Specific recovery; (2) Accidental recovery. We should aim at a line of treatment as nearly specific as possible. Osteo-arthritis was a local disease, not a local manifestation of a general disease, and therefore, during the last few years, in all his cases of osteo-arthritis, he had employed diathermy, applying the current through the affected joint. This was fairly easy in the case of the shoulder-joint, but not always so in that of the hip-joint. In most cases diathermy gave relief from pain, and, he believed, arrested the progress of the disease.
Dr. George Vilvandr4 said that the diagnosis of osteo-arthritis by means of X-rays was absolutely definite and was therefore a necessity as soon as there was enough evidence to be shown by X-rays.
He, personally, was not impressed by the presence of more or less chloride or other salts in the synovial fluid, especially when the case had been brought as one of chronic arthritis, which might mean one or more of several conditions. To refuse the assistance of X-rays in the diagnosis of osteo-arthritis was to discard an essential help.
In only one point did he differ from Dr. Thomson; he thought Dr. Thomson attached too much importance to the apparent presence of granulomata in the upper end of the femur or in the ilium above the acetabulum. Although he (the speaker) had seen many cases of osteo-arthritis at that stage, in none had cysts Proceedings ot the Royal Society of Medicine or granulomata been present. The appearances seen in Dr. Thomson's radiographs seemed rather to be due to rarefaction or decalcification of the cancellous portion of the bone, which was rendered more evident by the strong shadows of the lines of force which, of course, were seen in the upper end of the femur running through the neck into the head. Dr. Thomson made a great point of these so-called " cysts " in the diagnosis of osteo-arthritis, but, once established, this disease showed itself radiographically by the presence of lipping, destruction of cartilage, alteration in the smoothness of the articular surface and osteophytic deposits. When signs of osteo-arthritis were present they were absolutely diagnostic. The only condition which, in bad cases, sometimes led to confusion, was possibly Charcot's joint, which could, of course, be eliminated by other clinical means.
Dr. James F. Brailsford said that the radiograms in most cases of osteoarthritis of the hip-joint showed no evidence that coxa plana or congenital dislocation had existed previously. That osteo-arthritis probably occurred more frequently in such hip-joints, as in other abnormal joints, was most likely due to the increased strain to which the joints were subjected owing to the deformity.
It had been said that radiography was not of much importance in the diagnosis of this condition, since, when the radiograph showed changes, the disease had advanced so far and the damage to the articular surfaces was so severe that little improvement was seen on the subsequent radiographs after treatment. In defence of radiography one might say that the changes shown in the radiograph were typical of the condition, and therefore radiography was most valuable for differential diagnosis.
Patients frequently complained of pain in one or more joints which might have begun without any definite injury, though, as a rule, a history of excessive and strained movements could be obtained. The radiograph of the painful joint showed no abnormal changes, but a hidden focus of infection was often discovered, and in the case of dental sepsis, if the tooth from which the absorption was taking place was extracted, the condition of the joint improved phenomenally, even though it had failed to respond to other measures.
He (the speaker) believed that this was the earliest sign of osteo-arthritis, and that if this stage was missed owing to the patient's not seeking advice sufficiently early, or owing to failure to locate and remove the focus of toxin absorption, insidious destructive changes took place in the joint. Frequently the patient experienced long periods of comfort between attacks of pain, and it was probably for this reason that he failed to subject himself to active treatment; it was only when there was limitation of movement and when marked osteo-arthritic changes had occurred that he first appeared for radiographic examination. Generally the pain in the early stages was more severe than that in the later stages when limitation of movement was most evident.
Radiographic appearances suggested that the lesion was caused by the effect of a toxin on damaged or strained cartilage and bone.
Dr. Agnes Savill said that diathermy was a most valuable method of treatment. Its action was not only local but general. Dr. E. P. Cumberbatch had found that pelvic diathermy cured forms of arthritis other than gonorrhceal, and attributed this to the ovarian stimulation brought about by pelvic diathermy.
Dr. C. W. Buckley said that the public and the general practitioner should learn to recognize the importance of early and often trivial rheumatic pains. Just as " growing pains " in childhood might be the sign of serious rheumatic infection, so in middle age, trifling pains in hip, thigh, or knee, might indicate osteo-arthritis of the hip at a stage when it was curable. By the time that definite lesions could be demonstrated by the radiologist, irreparable damage had been done. This form of education would be one of the objects of the National Campaign against Rheumatism which was being inaugurated.
